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1. Introduction 
Neighbouring cells’ PRACH configuration index was reflected in the TR36.902 to be used for an eNB to know whether the same frequency resource gets reused in the neighbouring cells [1]. In this document, we would like to see more details on the allocation of PRACH resource in the frequency domain and whether this information only should be sufficient to decide whether the same frequency resource gets reused. 
2. Discussion
PRACH configuration index indicates: 
· Random access preamble format
· Position of PRACH resources in the T(Time)-domain for FDD or T & F (Frequency)-domain for TDD

The original purpose to introduce PRACH configuration index being used in the neighboring cells was for an eNB to know whether the same frequency resource for PRACH gets reused in the neighboring cells or not. If the same frequency resource is reused, root sequences being used in the neighboring cells cannot be used in a cell. Thus, we will only focus on the aspect of PRACH position in the F-domain. 

To inform the UE of the configured PRACH position in the T-domain and F-domain, the following parameters are signaled by RRC: 

1) prach-ConfigIndex

· Indicate the position of PRACH resources in the T-domain (FDD) or T-domain and F-domain (TDD)

2) prach-FreqOffset

· Indicate the position of PRACH resource in the F-domain (FDD & TDD)

Figure_1 and table_1 describes the example of how PRACH resources are allocated in the T-domain and F-domain. Note table_1 is applied as prach-ConfigIndex for FDD. 

[image: image1.wmf]Frequency Domain

Time Domain

PUCCH region

prach

-

ConfigIndex

: 

N

(

assume N is 

24

)

O

n

e

 

R

a

d

i

o

 

F

r

a

m

e

Subframe

#

0

Subframe

#

1

Subframe

#

2

Subframe

#

3

Subframe

#

4

Subframe

#

5

Subframe

#

6

Subframe

#

7

Subframe

#

8

Subframe

#

9

prach

-

FreqOffset

: 

M

(

assume M is 

42

)

PRACH resource


Figure_1: PRACH resource position in the Time domain and Frequency domain
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number
	PRACH Configuration
Index
	Preamble
Format
	System frame number
	Subframe number

	0
	0
	Even
	1
	32
	2
	Even
	1

	1
	0
	Even
	4
	33
	2
	Even
	4

	2
	0
	Even
	7
	34
	2
	Even
	7

	3
	0
	Any
	1
	35
	2
	Any
	1

	4
	0
	Any
	4
	36
	2
	Any
	4

	5
	0
	Any
	7
	37
	2
	Any
	7

	6
	0
	Any
	1, 6
	38
	2
	Any
	1, 6

	7
	0
	Any
	2 ,7
	39
	2
	Any
	2 ,7

	8
	0
	Any
	3, 8
	40
	2
	Any
	3, 8

	9
	0
	Any
	1, 4, 7
	41
	2
	Any
	1, 4, 7

	10
	0
	Any
	2, 5, 8
	42
	2
	Any
	2, 5, 8

	11
	0
	Any
	3, 6, 9
	43
	2
	Any
	3, 6, 9

	12
	0
	Any
	0, 2, 4, 6, 8
	44
	2
	Any
	0, 2, 4, 6, 8

	13
	0
	Any
	1, 3, 5, 7, 9
	45
	2
	Any
	1, 3, 5, 7, 9

	14
	0
	Any
	0, 1, 2, 3, 4, 5, 6, 7, 8, 9
	46
	N/A
	N/A
	N/A

	15
	0
	Even
	9
	47
	2
	Even
	9

	16
	1
	Even
	1
	48
	3
	Even
	1

	17
	1
	Even
	4
	49
	3
	Even
	4

	18
	1
	Even
	7
	50
	3
	Even
	7

	19
	1
	Any
	1
	51
	3
	Any
	1

	20
	1
	Any
	4
	52
	3
	Any
	4

	21
	1
	Any
	7
	53
	3
	Any
	7

	22
	1
	Any
	1, 6
	54
	3
	Any
	1, 6

	23
	1
	Any
	2 ,7
	55
	3
	Any
	2 ,7

	24
	1
	Any
	3, 8
	56
	3
	Any
	3, 8

	25
	1
	Any
	1, 4, 7
	57
	3
	Any
	1, 4, 7

	26
	1
	Any
	2, 5, 8
	58
	3
	Any
	2, 5, 8

	27
	1
	Any
	3, 6, 9
	59
	3
	Any
	3, 6, 9

	28
	1
	Any
	0, 2, 4, 6, 8
	60
	N/A
	N/A
	N/A

	29
	1
	Any
	1, 3, 5, 7, 9
	61
	N/A
	N/A
	N/A

	30
	N/A
	N/A
	N/A
	62
	N/A
	N/A
	N/A

	31
	1
	Even
	9
	63
	3
	Even
	9


Table_1: Frame structure type 1 random access configuration for preamble format 0-3
As seen in the Figure_1, we can see prach-ConfigIndex does not inform PRACH resource allocation in the F-domain. Instead, prach-FreqOffset is used for this purpose. 

Consideration_1: for FDD, prach-FreqOffset (not prach-ConfigIndex) is used to inform PRACH resource allocation in the F-domain. 

However, for TDD, there is some difference. For FDD, there is only one PRACH resource in the F-domain in a subframe. Meanwhile, for TDD, upto 6 PRACH resources in the F-domain can be allocated in a subframe and prach-ConfigIndex will indicate the number of PRACH resources in the F-domain in a subframe. So for TDD, both prach-ConfigIndex and prach-FreqOffset would be needed to know PRACH resource allocation in the F-domain. 

Consideration_2: for TDD, both prach-ConfigIndex and prach-FreqOffset are used to inform PRACH resource allocation in the F-domain. 

Based on the consideration_1 and consideration_2 above, we would like to propose: 
Proposal_1: for an eNB to decide whether the same frequency resource get reused in the neighboring cells, prach-FreqOffset being used in the neighboring cells should be an input parameter for FDD and both prach-ConfigIndex and prach-FreqOffset being used in the neighboring cells should be input parameters for TDD. 

3. Conclusion
In this contribution, we see more details on the allocation of PRACH resource in the F-domain. Based on that, we would like to propose that for an eNB to decide whether the same frequency resource get reused in the neighboring cells, prach-FreqOffset being used in the neighboring cells should be an input parameter for FDD and both prach-ConfigIndex and prach-FreqOffset being used in the neighboring cells should be input parameters for TDD.
If agreeable, we would like to make either an LS to RAN3 to inform the decision or a TP for 36.902 directly. 
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